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Via fax No +49 89 2399 4465 - 22 pages 6 October 2005 

Confirmation copy via Courier 

Dear Sirs 

International patent application No PCT/EP2004/01 3963 

Applicant: Cadbury Schweppes PLC 

International classification: IPC A61K7/16, A23G3/00 

Myref: 80081 MBE/UCK/TR [ 

The European Patent Office is hereby requested to carry out a detailed preliminary examination ac- 
cording to the enclosed DEMAND. 

The official fee for the examination should be deducted from my account as per the enclosed fee 
calculation sheet, 

In reply to the Written Opinion of the International Search Authority dated 9 May 2005, please find 
below the Applicant's comments thereto as well as an amended set of claims. 

Amended claims: 



The claims have been amended as follows: 



Claim 1 has been amended such that the broad term "confectionary" has been specified and re- 
placed by the more narrow term "lozenge". Basis for this specification can be found in e.g. origi- 
nally filed claim 16, Furthermore, in claim 1, thejooth whitening agent has been specified to com- 
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prise calcium pyrophosphate. Basis for this amendment can be found e.g. in the originally filed 
claim 2. Accordingly, original claims 2 and 16 have been deleted. Claim 5 has been amended in ac- 
cordance herewith. The remaining claims have been renumbered in accordance herewith. 

Present claims 19-21 (original claims 21-23) have been amended such that the broad term "con- 
fectionary" has been specified and replaced by the more narrow term "lozenge" in accordance with 
the amendments of claim 1 * 

Prior art cited: 

In reply to the citations mentioned in the written opinion, the. Applicant has the following com- 
ments: 

Dl (WO 03/002056) relates to oral compositions comprising cetyl pyridinium chloride as an anti- 
bacterial agent. The objective problem solved hereby relates to the inhibition of the formation of 
plaque, oral malodour,-gingivitis, periodontal disease and the like. Among several others, "lozenge" 
(p. 5 1. 16) is mentioned as an example of an oral composition. 

The application states that "abrasives" may be added to the compositions. As examples of abr asives, 
calcium pyrophosphate (p. 13 1. 1-5) and sodium bicarbonate are mentioned (p, 14 L 5-9) among 
several others. 

WO 03/002056 does not relate to the problem faced by the inventors of the present invention, i.e. 
more effective tooth whitening, nor does it give any hint to the solution found by the present inven- 
tors. The application does not comprise examples of confectionary comprising calcium pyrophos- 
phate, let alone lozenges comprising calcium pyrophosphate, nor is it indicated therein that calcium 
pyrophosphate is especially useful in confectionary compositions as compared to other known abra- 
sives. 
*. 

D2 (US 2003/072841) relates to "chewing gum" and "confectionary" comprising a polybutene with 
a molecular weight of 300 to about 3000. The objective problem solved hereby relates to the inhibi- 
tion of the build-up of plaque and other debris on teeth. 

The application does not mention "lozenges" among confectionary. 
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The compositions according to the application may contain "abrasive polishing materials" in an 
amount of l%-70% and/or 5-50%. Calcium pyrophosphate is mentioned amongst numerous other 
abrasive agents. 

The application does not comprise examples of confectionary comprising calcium pyrophosphate, 
let alone lozenges comprising calcium pyrophosphate, nor is it indicated therein that calcium pyro- 
phosphate is especially useful in confectionary compositions as compared to other known abrasives. 

D3 (WO 03/017964) relates to oral compositions comprising an alkyl hydroxybenzoate. The objec- 
tive problem solved hereby relates to the inhibition of bacterial growth by the anti-bacterial proper- 
ties of the alkyl hydroxybenzoate. 

Among several others, "lozenge" (p. 8 L 15) is mentioned as an example of an oral composition. 

Among several others, "calcium pyrophosphate" (p. 7 L 14) is mentioned as an example of an abra- 
sive agent which may optionally be added. 

The application does not comprise examples of confectionary comprising calcium pyrophosphate, 
let alone lozenges comprising calcium pyrophosphate, nor is it indicated therein that calcium pyro- 
phosphate is especially useful in confectionary compositions as compared to other known abrasives. 

.* 

D4 (WO 99/12517) relates to compositions for preventing the build-up of stain and whitening teeth 
and dental prostheses using a water soluble alkali metal tripolyphosphate in combination with an al- 
kali metal pyrophosphate salt, and optionally polyvinyl pyrrolidone. The objective problem to be 
solved, e.g. whitening of teeth, is similar to the objective of the present application. The Applicant 
thus considers D4 to comprise the closest prior art. 

"Lozenge" (p. 5 1. 16) is mentioned, among several others, as an example of an oral composition. 

Calcium pyrophosphate is mentioned, among several others, as an example of an abrasive material 
(p. 9 1. 3). 



The application does not comprise examples of confectionary comprising calcium pyrophosphate, 
let alone lozenges comprising calcium pyrophosphate, nor is it indicated therein that calcium pyro- 
phosphate is especially useful in confectionary compositions for whitening teeth as compared to 
other known abrasives 

D5 (US 2003/072722) relates to hydrogels for the whitening of teeth. The disclosure mentions the 
addition of agents which chelate metal ions. Sodium pyrophosphate is mentioned as such an agent. 

The application does not relate to confectionary and does not mention calcium pyrophosphate, and 
is thus not considered to anticipate the present invention. 

D6 (DE 36 45 147 C2) relates to oral compositions, such as "chewing gum" and "lozenge" compo- 
sitions containing an anticalculus agent. The oral composition preferably includes a "pyrophosphate 
salt" as a primary anticalculus agent (p.2 1. 36-37). 

The patent does not mention calcium pyrophosphate nor is it indicated therein that calcium pyro- 
phosphate is especially useful in confectionary compositions for whitening teeth as compared to 
other known abrasives. 

D7 (GB 1 018 665) relates to dentifrices that reduce enamel solubility. Calcium pyrophosphate in 
combination with a water-insoluble sodium metaphosphate is mentioned as a preferred polishing 
agent. 

The patent does not comprise examples of confectionary comprising calcium pyrophosphate, let 
alone lozenges comprising calcium pyrophosphate, nor is it indicated therein that calcium pyro- 
phosphate is especially useful in confectionary compositions as compared to other known abrasives. 

Novelty 



The Applicant considers the invention, defined by the above amended claims, to meet the criteria of 
Article 33(1) PCT and to be new in the sense of Article 33(2) PCT. This is substantiated below: 
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The present invention differs from the prior art in that the selection of calcium pyrophosphate as the 
whitening agent in lozenge compositions was surprisingly found to be superior to other conven- 
tional whitening agents. 

Thus the present inventipn may be regarded as a "selection invention". 

Common practice at i.e. the European Patent Office (EPO) is to allow so-called "selection inven- 
tions" directed to the selection of a specific sub-range from a known broad range or to a specific 
combination of concrete elements from two broad lists of known concrete elements (the "two-lists 
principle"). This is implemented in the Guidelines for Examination, Part C IV 7.7 which state: 

'7/j determining the novelty of a selection, it has to be decided, whether the selected elements 
are disclosed in an individualised (concrete) forin in the prior art (see T 12/81, OJ 8/1 982, 
296). A selection from a single list of specifically disclosed elements does not confer novelty. 
However, if a selection from two or more lists of a certain length has to be made in order to ar- 
rive at a specific combination of features then the resulting combination of features, not specifi- 
cally disclosed in the prior art, confers novelty (the "two-lists principle") 

In the present case, the selection of calcium pyrophosphate as a suitable whitening agent from an 
extensive list of whitening agents, and confectionary, let alone lozenge, from a vast list of oral for- 
mulations provided by the above cited prior art references is clearly novel according to the "two- 
lists principle", adopted by the EPO. 

According to the PCT Applicants Guide, novelty is to be acknowledged if the prior art does not an- 
ticipate the disclosed invention. The applicant is of the opinion that nothing in the prior art antici- 
pates the present invention and that the invention is to be considered novel before e.g. the EPO. As 
case law similar to the practice at the EPO exists among a number of PCT contracting states and the 
invention is neither specifically disclosed nor hinted or anticipated by the prior art, the application is 
to be considered novel in the sense of article 33(2) PCT. 



Inventive step: 
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The applicant considers the invention, defined by the above amended claims, to meet the criteria of 
Article 33(1) PCT and to involve an inventive step in the sense of Article 33(2) PCT. This is sub- 
stantiated below: 

The technical problem solved by the present invention is to provide an improved confectionary 
composition for whitening teeth. The solution was the formulation of a lozenge composition com- 
prising calcium pyrophosphate, which was surprisingly found to have a significantly improved 
whitening effect compared to other commonly used abrasives. This effect is evident from the appli- 
cation as filed. However, in order to further substantiate this surprising effect, the Applicant has 
provided new supplementary experimental evidence, which is submitted as an appendix to this De- 
mand. 

As can be seen from these supplementary experiments calcium pyrophosphate is statistically sig- 
nificantly superior to other commonly used whitening agents, when used in a lozenge composition 
(se table 2 and corresponding figure 2). 

The prior art referred to above fail to produce a single example of a confectionary composition 
comprising calcium pyrophosphate. Although calcium pyrophosphate is proposed as an abrasive 
agent in oral formulations and mentioned as such along with numerous other common whitening 
agents in some of the cited prior art documents, no hints can be found in the prior art as to any sur- 
prising beneficial effect of calcium pyrophosphate as a whitening agent, superior over other abra- 
sive agents. Even more specifically the skilled person would not find any motivated guidance or di- 
rections as to the superior effect of the specific choice of calcium pyrophosphate in a lozenge com- 
position. 

D1-D7 alone or in combination fails to provide to the skilled person with more than the ubiquitous 
and standard phrasing of the possibility of using in dental compositions one or more of a range of 
known abrasive materials in order to achieve whitening of teeth. Thus, D1-D7 alone or in combina- 
tion merely indicate that the selection of calcium pyrophosphate in a lozenge composition could 
possibly have a whitening effect. 

As disclosed in the application and further substantiated by the additional experimental evidence 
provided by the applicant, the selection of calcium pyrophosphate in a lozenge composition not 
only has a tooth whitening effect, which may or may not have been expected, but has a whitening 
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effect which is superior to the effect impaired by other common whitening agents in a lozenge com- 
position. This teaching cannot possibly be extracted from D1-D7, alone or in combination, and ac- 
cordingly the present invention involves an inventive step. 

The Applicant is therefore of the opinion that the subject-matter of the presently amended claims 1- 
21 involves an inventive step in the sense of Article 33(2) PCT. 

In light of the above, the Examiner is respectfully requested to reconsider his opinion and issue an 
International Preliminary Examination Report acknowledging the patentability of the present inven- 
tion. However, should the Examiner not agree with the Applicant's comments, we respectfully re- 
quest a telephone interview with the Examiner. 

Yours faithfully ^ 

^laJ^Mng^^^ 
Representative of the Applicant 



Encs.: Demand 

Amended claims of October 2005 

Draft showing the claim amendments in handwriting 

Results from hard boiled candy whitening test 

EPO form 1038 

Voucher 
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Amended claims of October 2005 



Claims 

1. A solid oral tooth whitening lozenge composition comprising more than 75% 
by weight of solid materials, said composition comprising: 

5 a) a lozenge base, 

b) conventional lozenge additives, 

c) a tooth whitening agent comprising calcium pyrophosphate. 

2. A composition according to claim 1 in which said calcium pyrophosphate is pre- 
10 sent in an amount of between 0,1 and 10% by weight of the composition. 

3. The composition according to claim 2 in which said calcium pyrophosphate is 
present in an amount of between 0.5% and 9%, preferably between 1.0 % and 6.5 %, 
even more preferably between 1.5 % and 4.0 %, by weight of the composition. 

15 

4. The composition according to any of the preceding claims in which said conven- 
tional lozenge ingredients comprise one or more of the following: sweeteners, high 
intensity sweeteners, taste enhancers, flavouring agents, colouring agents, 

20 5. The composition according to any of the preceding claims in which said composi- 
tion is essentially sqgar-free. 

6- The composition according to any of the preceding claims comprising one or 
more additional tooth whitening agents. 

25 

7. The composition according to claim 6 in which said additional tooth whitening 
agent(s) is/are present in between 0.01% and 5.0%, more particularly between 0.05 
and 1.0%, most preferably between 0. 1% and 0.5% by weight of the composition. 

30 8. The composition according to claim 6 or 7 in which said additional tooth whiten- 
ing agent comprises a bicarbonate salt. 
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Amended claims of October 2005 



9. The composition according to claim 8 in which said additional tooth whitening 
agent comprises sodium bicarbonate, said agent being present in between 0.1% and 
0,5% by weight of the composition. 

5 

10. The composition according to any of the preceding claims in which said addi- 
tives and/or tooth whitening agents are encapsulated. 

11. The composition according to any of the preceding claims further comprising 
10 one or more of the following: oral hygiene promoting agents, anti-calculus agents, 

anti-microbial agents, an ti -inflammatory agents, desensitising agents, therapeutically 
active agents, remineralising agents, 

12. The composition according to any of the preceding claims further comprising a 
15 supplement. 

13. The composition according to claim 12 in which said supplement comprises vi- 
tamin C. 

20 14. The composition according to claim 11 in which the oral hygiene promoting 
agent comprises urea, said urea being present in between 0.1% and 25%, particularly 
between 0.4% and 10%, preferably between 0.6% and 5.0%, more preferably be- 
tween 0.7 % and 3,5%, even more preferably between 0.8 % and 2.5% by weight 

25 15. The composition according to any of the preceding claims in the form of hard- 
boiled lozenges. 

16. A use of a composition according to any of the preceding claims to whiten tooth 
surfaces. 

30 

17. A use of a composition according to claims 1-15 to whiten tooth surfaces, said 
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tooth surfaces being discoloured after use of red wine or related products. 

18. A use of a composition according to any of the claims 1-15 to whiten tooth sur- 
faces, said tooth surfaces being discoloured after use of coffee-related products. 

5 

19. A method of whitening tooth surfaces by consuming a solid, oral tooth whiten- 
ing lozenge composition according to any of claims 1-15. 

20. A method of whitening tooth surfaces by consuming a solid oral tooth whitening 
10 lozenge composition according to claims 1-1 5, said tooth surfaces being discoloured 

after use of red wine or related products. 

21. A method of whitening tooth surfaces by consuming a solid oral tooth whitening 
lozenge composition according to any of the claims 1-15, said tooth surfaces being 

1 5 discoloured after use of coffee-related products. 
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Claims 

Z*tP ^ 62ffl ^\, A solid oral tooth whitening iLifect i o nar ^ composition comprising more than 
75% by weight of solid materials, said composition comprising: 
5 a) a i oiifcUiona f/ base, 

b) conventional g enfcctionar/ additives, . 

^ ^/ou^ c) a tooth whitening agent comprising ^alkaline ui alkaline earfe iiiotalj pyrophos- 
phate. 

^ 10 1A composition according to claimjjr^ 

J^^l - ferises calci iiro-fPyropft^ 

/ 

2 £ A composition according to claim^m which said calcium pyrophosphate is pre- 
sent in an amount of between 0.1 and 10% by weight of the composition. 

15 - £ 

^ ^ The composition according to claim/3 in which said calcium pyrophosphate is 
present in an amount of between 0.5% and 9%, preferably between L0 % and 6.5 %, 
even more preferably between 1 .5 % and 4,0 %, by weight of the composition, 

■ 20 H jf. The composition according to any of the preceding claims in which said conven- 

^P/ ^^etional ^nfectionm=/ingredients comprise one or more of the following: sweeteners, 
high intensity sweeteners, taste enhancers, flavouring agents, colouring agents. 

.5^. The composition according to any of the preceding claims in which said composi- 
ly , 25 tion is essentially sugar-free. 

6 ^ The composition according to any of the preceding claims comprising one or 
$0 , more additional tooth whitening agents. 

ISfffe _ Q 

30 The composition according to claim^m which said additional tooth whitening 

jj^>' agent(s) is/are present in between 0.01% and 5.0%, more particularly between 0.05 
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and 1.0%, most preferably between 0.1% and 0.5% by weight of the composition. 

2 ft- The composition according to claim,/ or^ in which said additional tooth whiten- 
ing agent comprises a bicarbonate salt. 

^ pB^The composition according to claim^in which said additional tooth whitening 
agent comprises sodium bicarbonate, said agent being present in between 0, 1 % and 
. 0.5% by weight of the composition. 

\sJ 10 ^yC. The composition according to any of the preceding claims in which said addi- 
tives and/or tooth whitening agents are encapsulated. 

[ ( yt. The composition according to any of the preceding claims further comprising 
one or more of the following: oral hygiene promoting agents, anti-calculus agents, 
15 anti -microbial agents, anti-inflammatory agents, desensitising agents, therapeutically 
active agents, remineralising agents. 

1 2 The composition according to any of the preceding claims further comprising a 
supplement 

20 , - 

j 3 The composition according to claim )Z in which said supplement comprises vi- 
tamin C 

y 11 

( H yS, The composition according to claim yL in which the oral hygiene promoting 
25 agent comprises urea, said urea being present in between 0. 1 % and 25%, particularly 
between 0.4% and 10%, preferably between 0.6% and 5.0%, more preferably be- 
tween 0.7 % and 3.5%, even more preferably between 0.8 % and 2.5% by weight. 



l|6. The composition accordi ng to any of the preced i n g rlnim n i n t h o form of -te 

30 
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Pi T / ^yf. The composition according to jblaim l^in the form of hard-boiled lozenges. 

1 £ l^f A use of a composition according to any of the preceding claims to whiten tooth 

surfaces. 

5 is 

l^yf. A use of a composition according to claims 1 -Xl to whiten tooth surfaces, said 
tooth surfaces being discoloured after use of red wine or related products. 

IS 

[ ^ A use of a composition according to any of the claims 1-^to whiten tooth sur- 
^ 1 0 faces, said tooth surfaces being discoloured after use of coffee-related products. 

M^i. A method of whitening tooth surfaces by consuming a solid, oral tooth whiten- 
5 *Lf /o&*yL mg ^nfeetiena^ composition according to any of claims \-Yf. 

1 5 $)Tt£. A method of whitening tooth surfaces by consuming a solid oral tooth whitening 
(^feGtiofiaf/ composition according to claims l-jrf, said tooth surfaces being dis- 
coloured after use of red wine or related products. 

2 [ 23f. A method of whitening tooth surfaces by consuming a soli^oral tooth whitening 
20 ^Hfeetiefmr/ composition according to any of the claims 1^, said tooth surfaces 

being discoloured after use of coffee-related products. 



Vie demand mat be filed direaty with die competent International Preliminary Examining Authority or. if two or more Awhoiities are competent, 
with iheone diosen by the applicant Tlie fidl name or two-letter code of that Authoiity may be indicated by the applicant on the hne below 

IPEA/gPO 
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DEMAND 

under Article 3 1 of the Patent Cooperation Treaty : 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty. 
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Results from hard boiled candy whitening test 

1 Introduction 

Clean white teeth are considered to be desirable by most people in Western countries. Dull- 
looking, stained teeth are socially objectionable both on the basis of cosmetic appearance and 
also as an indication of poor oral hygiene. A stain-removing hard boiled candy which helps to 
keep teeth white may have a large appeal among the general public. Such a product would be 
especially beneficial and convenient for use immediately after consuming stain-inducing foods, 
coffee, tea, red wine and tobacco products. Since eating hard boiled normally take much longer 
than brushing your teeth, the reaction time is longer, which will make up for the short rubbing 
effect from the tooth brush. 

A special laboratory method has been developed to determine the potential of the hard boiled 
candy to remove dental stains. The general experimental design consists of using a specially- 
designed mechanical mastication device to treat stained teeth with hard boiled candy. 

The purpose of this study was to evaluate the whitening effect of hard boiled candy with 
different active ingredients as well as a placebo without any active ingredients. 

2 Methods & materials 



2.1 Ingredients used 

We used 6 different hard boiled candy all made by Cadbury EMEA, Table 1 

Table 1 Hard boiled candy active ingredients used in the whitening test 



Product 

1 00- Cacium phosphate 

101 - Aluminium phosphate 

102- Calcium silicate 

103- Sodiumhydrogen phosphate monohydrate 

1 04- Calcium Pyrophosphate 

105- Placebo 



2.2 Specimens was prepared by Carl Kleber 

Squares of bovine dental enamel were embedded in clear polyester casting resin to provide 1.5 
cm square blocks with the labial surface exposed. The specimens were rinsed with deionised 
water and attached to a staining apparatus in preparation for stain formation. 
The tooth staining apparatus was designed to provide alternate immersion into the staining broth 
and air-drying of the specimens. 

The staining broth was prepared by adding 1 ,02 g of instant coffee, 1 .02 g of instant tea; 10 ml of 
red wine, and 0.75 g of gastric mucin to 250 ml of sterilised trypticase soy broth. Approximately 
50 ml of a 24-hour Micrococcus luteus culture was also added to the stain broth. The apparatus, 
with the enamel specimens attached and the staining broth in the trough was then placed in an 
incubator at 37°C with the specimens rotating continuously through the staining broth and air. 
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The staining broth was replaced once every 24 hours. With each broth change, the trough and 
specimens were rinsed and tooth brushed with deionised water to remove any loose deposits. 

2.3 Stain Measurement: 

The amount of stain on the teeth was measured by taking colour readings with a Minolta 
spectrophotometer CM-2600d. Measurements over the entire visible colour spectrum were 
obtained using the CIELAB colour scale. This scale quantifies colour according to 3 parameters, 
L* (white-black value), a* (red-green value), and b* (yellow-blue value). In order to obtain 
reproducible readings, the stained enamel specimens were allowed to air-dry at room 
temperature for 30 minutes before colour measurements were. made. At the end of a test period 
the stain was removed with sandpaper grain 600, in order to measure how much stain was 
available to remove. 

Measurements were obtained by aligning the centre of the 4-mm square segment of stained 
enamel directly over the 3-mm-diameter targeting aperture of the Minolta spectrophotometer. An 
average of 3 colour readings using the L *a*b* scale were taken, for each specimen. 
L* 100 = perfect white 

2.4 Study design 

The hard boiled candy was dissolved in dH 2 0. One part hard boiled candy was dissolved in three 
parts dH 2 0 to stimulate salivary dilution in the mouth. 10 ml candy solution was placed in a XX 
ml bow f with one specimen at the bottom and placed in a shaking bench for 20 minutes. This 
step was repeated 5 times with fresh lozenge solution for each specimen. In between each step 
the teeth was measured with the Minolta as described in section 2.2. The total treatment time was 
100 minutes. 

In order to find significant differences 8 specimens was used, each with 5 repeated steps of 20 
minutes: 

The difference in whiteness is measured qualitatively using a colorimeter 
The stain removal procedure is illustrated in Figure L 



HI 


C1 


C2 


C3 


C4 


C5 



















Figure 1 B - Baseline score C - Candy preparation 20 minutes F - Final stain score of remaining stain T - Total cleaning 



3 Results 

After treatment of all the specimens, we compared them in order to find a significant different 
between them, and to see which one had the highest whitening effect. 

The stain calculations were done by the formula: 

% stain removal at T n = (E at T n / E max difference)* 1 00 
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The overall change in the colour of the stained teeth was calculated using the CEELAB equation 
AE = [(AL *) 2 + (Aa*) 2 + (Ab*) 2 ]* The individual component L* (white) of the L*a*b* scale 
were also compared separately to determine the specific changes in the whiteness. 

Data was tabulated using a spreadsheet program (Excel®, Microsoft), and analysed by means of 
conventional statistics. 

Statistical significance of data for each category was determined by using a 2-tail T-test p<0.05. 

The whitening effect was highest when calcium pyrophosphate was used, the stain reduction was 
measured to 20-45 % which was almost twice the reduction retained with the other whitening 
ingredients. 

Besides Calcium pyrophosphate, sodium phosphate showed a significant stain removal effect 
compared to a placebo hard boiled candy. 



Table 2. Results showing the differences in the overall colour change (AE) after 60 minutes treatment 
AE max is the overall possible colour change and % stain reduction is stain removcd/toial slain 





AE 




A E max 




% stain reduction 


1 00-Cacium phosphate 


3,04 ± 


2,04 bc 


30,23 ± 


4,70 3 


9,61* 


101-Aluminium phosphate 


2,10± 


0,8 l bc 


32,70 ± 


6,27 3 


6,60* 


102-Calciura silicate 


1,98 ± 


l,34 bc 


36,13± 


7,82 3 


5,29* 


103-Sodium phosphate 


3,30 ± 


0,30 b 


31,20± 


3,44 3 


10,59 b 


104-Calcium pyrophosphate 


7,05 ± 


1,25 3 


35,33 ± 


4,94 3 


20.45 3 


105-Placebo 


2,42 ± 


l,69 bc 


33,07 ± 


7,79° 


6,87 bc 


dH 2 0 


1,62 ± 


0,15° 


29,59 ± 


1,52° 


5,51 c 



The results shown in Table 2 are illustrated in Figure 2. The samples in group 104-Calcium 
pyrophosphate give a significant better all over colour change, and are the most effective in 
whitening the teeth specimens. 
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Figure 2 The slain removed by treatment with the different samples of hard boiled candy 
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When the repeated tests were done, all specimens were polished in order to gain the total stain 
removal that could be done (Emax) the total whitening was calculated from this measurement. 
These results are shown in Figure 3. 

As the graph shows there is not significance between the groups, hence the possible stain 
removal is the same. 




Figure 3 The total slain on the teeth specimens in the different groups which also is the maximal possible colour change 



4 Conclusion 



The total amount of stain removed from the specimens was significant better when the calcium 
pyrophosphate was used compared to all the other samples. 

The total stain removed with calcium pyrophosphate was 20.45% compared to only 5.29% and 
10.59% when the other ingredients was used. 

The AEmax values in Figure 2 are not significant different which implies that the amount of stain 
available for removal was the same in the different groups. 

In general there are considerable deviations in the results. The reason for that is not clear but it 
could be due to the spectrophotometer even though it was calibrated at the beginning of each day 
and sometimes during the day. 

The change in colour between chewing was obvious to the eye! C. Kleber has mentioned that a 
AE around 1 can be detected by the human eye. 
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